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COHERENT COMBINER AND SHAPER 
USING FAST AND SLOW AXES 


Background of the Invention 
i FiPirinf the Invention 

The present invention relates to a method, apparatus, and system for the 
shaping and forming of laser beams. More particularly it relates to the shaping and 
forming of laser beams from laser diodes. 

2. Background Information 

Since the advent of lasers, the usefulness of lasers often depends on th 
shape of the laser s profile. Various combinations of lenses and other optical 
devices have been used to shape and mandate the laser profiles to obtain useful 
profile characteristics. 

One area of interest is the beam combining and shaping of laser profiles 
from .aser diodes. The advantage to using laser diodes is that they are small, 
provide .ightweight optics, can be used in military and harsh environments and 
have long storage Hves. In add,«on laser diodes provide tow cos. re.iab,e 
colons if the profiles of the emitted laser beams can be shaped and/or 
combined to desired specifications. 

One problem currently plaguing me shaping of laser beam profiles, in 
partcular me shaping of laser diodes or ,aser diode bars, is shaping the profiles 
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into point sources and imaging a single dimension diode bar laser profile into a two 
dimensional laser profile. 


Summary of the Invention 

It is therefore an object of the present invention to provide an optical system 
for beam shaping and/or combining laser beam(s) into a desired profile in a 
predetermined far field region. 

The object of the present invention may be realized by providing a fast 
and/or slow axis lens or lenses to utilize the various fast and slow wave index of 
refractions to reshape an incident laser beam profile into a desired laser beam 
profile. 

Additionally the object of the present invention may be realized by providing 
a fast and/or slow axis lens or lenses to utilize the various fast and slow wave index 
of refractions of the lenses to reshape an incident laser beam profile(s) into a 
desired laser beam profile(s). The lenses can be lens elements on at least one 
lens array and the laser beams being combined can originate from multiple laser 
sources. 

Additionally if the lenses are elements of lens arrays then two or more lens 
arrays can be positioned so that their phases interact to vary the profile shapes 
temporally and spatially at a desired location. 
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Additionally the lenses can be configured to transform a one dimensional 
iaser beam(s) profile into a dimensional or various other one^imensional 
profiles. 

The advantages of me optical devices formed In accordance with the 
present invention and the methods derived thereof is effectively reduce the source 
size so that one can achieve greater collimafion and energy density. 

Brief Description of the Drawings 

The present invenUon w,,, become more futty understood from the detailed 
description grven herein be,ow and the accompanying drawings, which are given 
byv> ayo.illustrafionon,y,and«husareno,,,m te fiveof«hepresentinven,ion,and 

wherein: 

Fi g. 1 shows a singie laser diode where the far field profile of the single 
diode laser beam is shaped by fast axis and slow axis lenses; 

' Fig. 2 shows a laser diode bar array, where the far tteld profile of the bar 
diode laser beam is shaped by fast axis and slow axis lenses; 

Fig. 3 shows a laser diode bar array using multiple lens arrays mat phase 
interact*, vary the far field profile o, an incident beam,s) to a desired shape; and 

Fig^showsttreuansformattonoflnitian-Dproflleffomabar diode laser to 
a different dimension or spread into a two-dimensional profile. 
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Detailed Description: 

Fiaure 1 illustrates an exemplary embodiment of the present 

lenses 1 1 0, 1 20, 1 25 through which the light passes. 

UaM oassing through the fast/slow axis lens or lenslet array 20 will 

images. 

Fiaures 1-4 show various exemplary embodiments, with diode .bar. 
100 F^ures 2 3 and 4), Holographic optical elements 120 and 125 

enables diodes to be useful for manufacturing processes. 

The disclosure herein is intended to be explnatory in nature and not 
Sative t the scope of the present invention • w^e e xemplary 
embodiments of the present invention are illustrated in Figures 1 4. 


